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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a 
foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

2. Claims 1-15 are rejected under 35 U.S.C. 102(b) as being anticipated by Berroth 
et al (WO 02/054578), Berroth et al (US 6825627) being referred to and used as a 
translation in the rejection. 

Claim 1: a circuit comprising a plurality of switches (Fig. 1: 114,132,130,136) 
connecting a phase winding (Fig. 1:102) to a supply (Fig. 1:121), the switches 
comprising a first set (1 14,136) and a second set (1 30, 132) for supplying current to the 
phase winding and returning current to the supply, the switches of the first and second 
set conducting current in both a first and a second direction and the first and second 
sets handling different peak currents (Fig. 3; Col. 5:40-46, the switches are capable of 
handling different peak currents, as the recitation "capable is broad so it does not 
require the reference to explicitly teach such, but only requires the ability to so perform). 

Claim 2: the circuit is arranged during a motor mode (Fig. 3:before 222) to 
supply current to the phase windings via the first set and provide a path for returning 
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current to the supply via the second set, and in a generator mode (Fig. 3: after 222) to 
supply current to the phase winding via the second set and return current to the supply 
via the first set (Fig. 3; Col. 5:40-46; Col. 6: 45-53). 

Claim 3: the direction of the current in the phase winding in the motor mode 
(Fig. 3: before 222) is opposite the direction in the generator mode (Fig. 3: after 222; 
Col. 6:45-53). 

Claim 4: the switches are capable of operating as a diode (Fig.1: 114', 132', 
130', 136'). 

Claim 5: a switch has an inherent integral reverse diode (Fig.1: 1 14', 132', 130', 

136';). 

; Claim 6: the switches are MOSFETS (Fig.1: 1 14,132,130,136). 

Claim 7: the switches comprises enhancement layer MOSFETS (Fig. 1: 114, 
132, 130, 136). 

Claim 8: there are four switches (Fig. 1 : 1 1 4, 1 32, 1 30, 1 36) and the first set 
comprises two switches (Fig. 1 : 1 14,136) rated higher than the remaining two forming a 
second set (Fig. 1:132,130). 

Claim 9: the circuit comprises a first switch (114) connected between a first end 
of the winding and a first voltage rail, a second switch (132) connected between the first 
end of the winding and a second voltage rail, a third switch (130) between a second end 
of the winding and the first voltage rail, and a fourth switch (1 36) connected between the 
second end and the second rail the first (1 14) and fourth (136) switches forming a set. 

Claim 10: the second (132) and third (130) switches form the second set. 
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Claim 11: each switch is a MOSFET (Fig. 1: 114,132,130,136). 

Claims 12, 14, and 15: motor comprising a plurality of rotor poles, a stator 
having a plurality of stator poles (Fig. 1 :1 08) and a circuit comprising a plurality of 
switches (Fig. 1: 1 14,132,130,136) connecting a phase winding (Fig. 1:102) to a supply 
(Fig: 1:121), the switches comprising a first set (114, 136) and a second set (130,132) 
for supplying current to the phase winding and returning current to the supply, the circuit 
is arranged during a motor mode (Fig. 3:before 222) to supply current to the phase 
windings via the first set and provide a path for returning current to the supply via the 
second set, and in a generator mode (Fig. 3:after 222) to supply current to the phase 
winding via the second set and return current to the supply via the first set and the first 
and second sets handling different currents (Col. 6:45-53). 

Claim 13: the direction of the current in the phase winding in the motor mode 
(Fig! 3: before 222) is opposite the direction in the generator mode (Fig.3: after 222; 
Col. 6:45-53). 

3. I Claims .1-1 5 are rejected under 35 U.S.C. 102(b) as being anticipated by Labriola 
(US5977737). 

Claim 1 : a circuit comprising a plurality of switches (Fig. 1 : Q1-Q4) connecting a 
phase winding (Fig. 1:140 to a supply (Fig. 1:V++), the switches comprising a first set 
(Q1 , Q4) and a second set (Q2, Q3) for supplying current to the phase winding and 
returning current to the supply, the switches of the first and second set conducting 
current in both a first and a second direction and the first and second sets handling 
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different peak currents (Col. 1 :42-2:20, 1 1 :66-12:5 the switches are capable of handling 
different peak currents, as the recitation "capable is broad so it does not require the 
reference to explicitly teach such, but only requires the ability to so perform). 

Claim 2: the circuit is arranged during a first mode to supply current to the phase 
windings via the first set and provide a path for returning current to the supply via the 
second set, and in a second mode to supply current to the phase winding via the 
second set and return current to the supply via the first set (Col. 1 1 :28-12:8, antiphase 
mode is used for using the motor as a generator and recirculating mode is used for a 
motor). 

Claim 3: the direction of the current in the phase winding in the first mode is' 
opposite the direction in the second mode (Col. 11:28-12:8). 

Claim 4: the switches are capable of operating as a diode (Fig. 1: Q1-Q4). 
■ Claim 5: a switch has an inherent integral reverse diode (Fig.1 : 24,26,28,30) 
: Claim 6: the switches are MOSFETS (Fig.1: Q1-Q4). 

Claim 7: the switches comprises enhancement layer MOSFETS (Fig. 1: Q1-Q4). 
Claim 8: there are four switches (Fig. 1 : Q1-Q4) and the first set comprises two 
switches (Fig. 1 : Q1 , Q4) rated higher than the remaining two forming a second set (Fig. 
1:Q2, Q3). 

Claim 9: the circuit comprises a first switch (Q1 ) connected between a first end 
of the winding and a first voltage rail, a second switch (Q3) connected between the first 
end of the winding and a second voltage rail, a third switch (Q2) between a second end 
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of the winding and the first voltage rail, and a fourth switch (Q4) connected between the 
second end and the second rail the first (Q1 ) and fourth (Q4) switches forming a set. 

Claim 10: the second (Q3) and third (Q2) switches form the second set. 

Claim 1 1 : each switch is a MOSFET (Fig. 1 : Q1 -Q4). 

Claims 12, 14, and 15: motor comprising a plurality of rotor poles, a stator 
having a plurality of stator poles (Fig. 2:40) and a circuit comprising a plurality of 
switches (Fig. 1: Q1-Q4) connecting a phase winding (Fig. 1:14) to a supply (Fig. 
1 :V++), the switches comprising a first set (Q1, Q4,) and a second set (Q2, Q3) for 
supplying current to the phase winding and returning current to the supply, the circuit is 
arranged during a first mode to supply current to the phase windings via the first set and 
provide a path for returning current to the supply via the second set, and in a second 
mode to supply current to the phase winding via the second set and return current to the 
supply via the first set and the first and second sets capable of handling different 
currents (Col. 11:28-12:8, antiphase mode is used for using the motor as a generator 
and recirculating mode is used for a motor; capable is broad so it does not require the 
reference to explicitly teach such, but only requires the ability to so perform). 

; Claim 1 3: the direction of the current in the phase winding in the first mode is 
opposite the direction in the second mode (Col. 11:28-12:8). 



4. ; Claims 1-1 1 are rejected under 35 U.S.C. 102(b) as being anticipated by Ferreira 
(US:6028760). 
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Claim 1: a circuit comprising a plurality of switches (Fig. 1: Q1-Q4) connecting a 
phase winding (Fig. 1 : 1 4) to a supply (Fig. 1 :Vs), the switches comprising a first set (Q1 , 
Q3) and a second set (Q2, Q4) for supplying current to the phase winding and returning 
current to the supply, the switches of the first and second set conducting current in both 
a fir$t and a second direction and the first and second sets handling different peak 
currents (Fig. 3, Fig. 4 the switches are capable of handling different peak currents, as 
the recitation "capable" is broad so it does not require the reference to explicitly teach 
such, but only requires the ability to so perform). 

i Claim 2: the circuit is arranged during a first mode to supply current to the phase 
windings via the first set and provide a path for returning current to the supply via the 
second set (Col. 5:49-6:22), and in a second mode to supply current to the phase 
winding via the second set and return current to the supply via the first set (Col. 10: 27- 
46). : 

Claim 3: the direction of the current in the phase winding in the first mode is 
opposite the direction in the second mode (Col. 10:27-46). 

: Claim 4: the switches are capable of operating as a diode (Fig. 1 : Q1 -Q4, Col. 
5:49-55). 

; Claim 5: a switch has an inherent integral reverse diode (Fig.1 : Q1-Q4) 
Claim 6: the switches are MOSFETS (Col. 5:49-55). 

Claim 7: the switches comprises enhancement layer MOSFETS (Col. 5:49-55). 
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: Claim 8: there are four switches (Fig. 1 : Q1-Q4) and the first set comprises two 
switches (Fig. 6: Q2, Q4) rated higher than the remaining two forming a second set (Fig. 
6: Q1 Q3). 

Claim 9: the circuit comprises a first switch (Q1 ) connected between a first end 
of the winding and a first voltage rail, a second switch (Q2) connected between the first 
end of the winding and a second voltage rail, a third switch (Q4) between a second end 
of the winding and the first voltage rail, and a fourth switch (Q3) connected between the 
second end and the second rail the first (Q1) and fourth (Q3) switches forming a set. 
■ Claim 10: the second (Q2) and third (Q4) switches form the second set. 

Claim 1 1 : each switch is a MOSFET (Col. 5:49-55). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
: Patentability shall not be negatived by the manner in which the invention was 
made. 

6. Claims 12-15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ferreira (US 6028760). 

Claims 12, 14, and 15: Ferreira teaches a switches reluctance drive (Col. 1:49- 
56) and a circuit comprising a plurality of switches (Fig. 1: Q1-Q4) connecting a phase 
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winding (Fig. 1:14) to a supply (Fig. 1:Vs), the switches comprising a first set (Q1, Q3, 
or Q2, Q4) and a second set (Q2, Q4, Or Q1, Q3) for supplying current to the phase 
winding and returning current to the supply, the circuit is arranged during a first mode to 
supply current to the phase windings via the first set and provide a path for returning 
current to the supply via the second set (Col. 5:49-6:22), and in a second mode to 
supply current to the phase winding via the second set and return current to the supply 
via the first set (Col. 10: 27-46) and the first and second sets capable of handling 
different currents (Fig. 3, Fig. 4, "capable" is broad so it does not require the reference 
to explicitly teach such, but only requires the ability to so perform). 

Ferreira does not teach a rotor having a plurality of rotor poles, a stator having a 
plurality of stator poles. Ferreira discloses that it is known in the art to provide a power 
converter in a switch reluctance motor (Col. 1 :49-56) and it is known in the art-that a 
switched reluctance motor comprises a plurality of rotor poles, a stator having a plurality 
of stator poles. It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to use the invention of Ferreira in a switched reluctance 
motor having a plurality of rotor poles, a stator having a plurality of stator poles. The 
advantage of this would be the ability to energize the motor with bipolar currents. 

[ Claim 13: the direction of the current in the phase winding in the first mode is 
opposite the direction in the second mode (Col. 10:27-46). 
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Conclusion 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Renata McCloud whose telephone number is (571) 272- 
2069. The examiner can normally be reached on Mon.- Fri. from 8 am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Martin can be reached on (571) 272-2800 ext. 4. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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